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Capsule endoscopy (CE) is considered as a noninvasive and reliable diagnostic tool of examining the entire small bowel. CE has been per- 
formed frequently at many medical centers in South Korea; however, there is no evidence-based CE guideline for adequate diagnostic 
approaches. To provide accurate information and suggest correct testing approaches for small bowel disease, the guideline on CE was de- 
veloped by the Korean Gut Image Study Group, a part of the Korean Society of Gastrointestinal Endoscopy. Operation teams for devel- 
oping the guideline were organized into four areas: obscure gastrointestinal bleeding, small bowel preparation, Crohn's disease, and small 
bowel tumor. A total of 20 key questions were selected. In preparing this guideline, MEDLINE, Cochrane library, KMbase, KISS, and 
KoreaMed literature searches were performed. After writing a draft of the guideline, opinions from various experts were reflected before 
approving the final document. The guideline should be regarded as recommendations only to gastroenterologists in providing care to 
their patients. These are not absolute rules and should not be construed as establishing a legal standard of care. Although further revision 
may be necessary as new data appear, this guideline is expected to play a role for adequate diagnostic approaches of various small bowel 
diseases. 
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INTRODUCTION 

The necessity 

During the past decade since capsule endoscopy (CE) was 
introduced to the clinical environment at the outset of the 21st 
century, there have been numerous studies confirming that 
CE provides a noninvasive and highly reliable diagnostic 
means of examining the entire small intestinal mucosa. Ac- 
cordingly, organized literature reviews and guidelines have 
been published primarily in America and Europe. Although 
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CE was first introduced in Korea 8 years ago, there has yet to 
be an evidence-based CE guideline suitable for the country's 
circumstances. A proper CE guideline is expected to enhance 
efficient utilization of limited medical resources under the 
current situation in Korea, propose adequate diagnostic ap- 
proaches for patients with various small intestinal diseases 
and substantially reduce the socioeconomic loss caused by 
excessive medical testing. 

The objective 

This guideline was prepared according to the circumstances 
surrounding the Korean medical industry by systematically 
reviewing literature published in Korea and abroad, and by 
compiling the opinions of CE experts in Korea regarding 20 
key questions in clinicians' diagnoses of diseases in the small 
intestine. The objectives of this guideline are to provide accu- 
rate information and suggest correct testing approaches to 
the medical professionals providing care to patients with dis- 
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eases of the small intestine. The guideline should also offer 
helpful information to patients diagnosed with such diseases. 

The participants and development process of the CE 
guideline 

The participants 

To prepare this guideline, a multisociety CE guideline op- 
eration committee and a working committee were formed in 
April 2010 consisting of experts and clinical treatment guide- 
line professionals recommended by The Korean Society of 
Gastroenterology, The Korean Society of Gastrointestinal En- 
doscopy, and Korean Association for the Study of Intestinal 
Diseases. Operation teams for developing the guideline were 
organized into four areas: obscure gastrointestinal bleeding 
(OGIB), small bowel preparation, Crohn's disease, and tumors 
in the small intestine. There was no conflict of interest among 
the participants in the development process of the guideline. 

Choice of key questions 

Since the guideline cannot address all of the questions re- 
lated to CE, a survey was conducted based on a working com- 
mittee meeting to select 20 key questions concerning diag- 
nostic and testing procedures that are regarded as pivotal to 
medical professionals. 

Literature search and selection 

We performed online searches for CE -related clinical stud- 
ies, comparative research, randomized controlled trials, meta- 
analyses, and guidelines published from January 2001 to Au- 
gust 201 1. Searches were performed using MEDLINE and Co- 
chrane library for foreign literature and KMbase, KISS, and 
KoreaMed for Korean literature to identify published re- 
search on CE. This initially produced a total of 3,271 article ti- 
tles and abstracts. Of these, 2,525 articles that are unrelated to 
OGIB were excluded and then 705 articles falling under the 
exclusion criteria (unsuitable study population, other small 

Table 1 . Quality of Evidence and Strength of a Recommendation 
Quality of evidence 



bowel disease, abstracts only, case reports, comment/editori- 
al/letter, and study in any language other than English) were 
also excluded. Finally, a total of 41 articles were selected. Ma- 
terials relating to 10 key questions were extracted after a full 
review of the 41 articles. The 'PICO' rule was applied to the 
keywords used for searches in English. Among the initially se- 
lected publications, we reviewed the titles and abstracts to eli- 
minate those that did not meet the criteria. When necessary, 
we carefully reviewed entire documents and created a stan- 
dardized evidence table to extract information pertinent to the 
key questions. After creating an evidence table for each key 
question, we conducted meta-analyses for key questions with 
search results containing randomized controlled trials. We 
carefully reviewed the final candidate literature and wrote a re- 
commendation based on comprehensive evidence, including 
the results of the meta-analyses. The meta-analyses were per- 
formed using the Stata 10.0 software (StataCorp, College Sta- 
tion, Texas, US). 

Quality of evidence and grade of a recommendation 

The methodology proposed by the Grading of Recommen- 
dations Assessment, Development and Evaluation Working 
Group was used to determine the quality of evidence, which 
indicated the level of scientific evidence of the recommenda- 
tion, and the strength of recommendation, which indicates 
the level of strength at which the recommendation should be 
made (Table l). u 

Draft making of statements and approval 

After writing a draft of the CE guideline based on the sear- 
ch results of Korean and foreign literature, we conducted an 
internet survey to reflect the medical environment in Korea 
and to assess how CE was being provided by medical profes- 
sionals in actual clinical settings. Opinions from various pro- 
fessionals in Korea were drawn and compiled before having 
the draft recommendation approved. 



High Further research is very unlikely to change our confidence in the estimate of effect 

Moderate Further research is likely to have an important impact on our confidence in the estimate of effect and 

may change the estimate 

Low Further research is very likely to have an important impact on our confidence in the estimate of effect 

and is likely to change the estimate 
Very low Any estimate of effect is very uncertain 

Strength of a recommendation 

Strong Most or all individuals will be best served by the recommended course of action 

Weak Not all individuals will be best served by the recommended course of action. There is a need to 

consider more carefully than usual individual patient s circumstances, preferences, and values 
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Supply and implementation of the CE guideline 

The published guideline will be posted on the websites of 
the Korean Society of Gastroenterology, the Korean Society 
of Gastrointestinal Endoscopy, and Korean Association for 
the Study of Intestinal Diseases. A summary of the guideline 
highlighting important recommendations will be prepared 
and distributed to medical professionals free of charge. 

SUBJECTS 

Is CE effective as an initial diagnostic method for 
evaluating patients with OGIB? 

CE is an effective initial diagnostic method for evalu- 
ating patients with OGIB (evidence grade, moderate; 
recommendation grade, strong). 

For evaluating patients with OGIB, diverse diagnostic mo- 
dalities are used including CE, small bowel barium radiogra- 
phy, enteroclysis, computed tomography angiography (CTA), 
computed tomography enteroclysis (CTEC), push enteros- 
copy (PE), and double balloon enteroscopy (DBE). 

In general, to be used as an initial diagnosing method, a 
modality should have superior diagnostic yield compared to 
other available examinations and it should be safe, noninva- 
sive and easy to perform. 

In a meta-analysis using 14 prospective studies including 
396 patients with OGIB, CE was superior to PE and small 
bowel barium radiography for diagnosing clinically signifi- 
cant small bowel pathology. In this study, CE also showed 
superior or at least had comparable diagnostic yield com- 
pared to CTEC, angiography, and small bowel magnetic reso- 
nance imaging. 3 Currently, diagnostic yield of CE in patients 
with OGIB ranges from 50% to 60%. 3 5 

Many diagnostic modalities for small bowel evaluation 
such as enteroclysis and DBE require considerable time and 
are usually accompanied by patient discomfort, which may 
result in low compliance for the examinations. In contrast to 
these modalities, CE is safe and noninvasive method that is 
easy to perform and consequently shows high compliance. 

Is CE required for evaluating patients with iron 
deficiency anemia (IDA) if no bleeding focus can 
be found outside the gastrointestinal tract? 

CE is an effective initial diagnostic method for evalu- 
ating patients with IDA if no bleeding focus can be 
found outside the gastrointestinal tract (evidence grade, 
moderate; recommendation grade, strong). 



IDA occurs in 2% to 5% of adult men and postmenopausal 
women. The causes of IDA are different according to age and 
gender. 6 While menstrual blood loss is the most common 
cause of IDA in premenopausal women, blood loss from the 
gastrointestinal tract is the most common cause in adult men 
and postmenopausal women. In addition, intravascular he- 
molysis, iron malabsorption, and urological and gynecologi- 
cal disorders such as renal cell carcinoma and uterine myoma 
also can cause IDA. 7 Therefore, for premenopausal women 
with IDA, gynecological examination is initially required. 
For adult men and postmenopausal women, esophagogas- 
troduodenoscopy and colonoscopy should be performed 
unless another specific disease is suspected in history taking 
and basic laboratory tests including urine testing for blood. 

If no specific bleeding focus is found in esophagogastro- 
duodenoscopy and colonoscopy, and bleeding is not overt, 
observation with iron supplementation without further im- 
aging of the small bowel can be a reasonable option. 7 How- 
ever, in case of overt bleeding or inadequate response to iron 
therapy, CE, a primary diagnosing method for OGIB, may 
be helpful to detect a bleeding focus. 8 

Is CE more effective than small bowel barium 
radiography in determining the cause of OGIB? 

CE has higher diagnostic yield than small bowel bari- 
um radiography in patients with OGIB (evidence grade, 
moderate; recommendation grade, strong). 



To date, there has been no prospective randomized study 
comparing CE and small bowel barium radiography. Only 
one prospective study and one retrospective study are cur- 
rently available. In the prospective study including 13 pati- 
ents with OGIB, diagnostic yield of CE and small bowel bari- 
um radiography were 30.8% and 7.7%, respectively (|><0.05). 9 
In the retrospective study including 40 patients with OGIB, 
CE also showed superior diagnostic yield compared to small 
bowel barium radiography (47.5% vs. 2.5%,p<0.001). 10 

In conclusion, when compared with small bowel barium 
radiography, CE has higher diagnostic yield in patients with 
OGIB. 

Is CE more effective than enteroclysis in determining 
the cause of OGIB? 



CE is more effective than enteroclysis in determining 
the cause in patient with OGIB (evidence grade, moder- 
ate; recommendation grade, strong). 



No randomized controlled trials have been conducted to 
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determine whether CE has a higher diagnostic yield com- 
pared to enteroclysis in patients with OGIB. To date, only one 
prospective 11 and one retrospective study 12 have been pub- 
lished on this topic. The prospective study compared the di- 
agnostic yield of CE with that of enteroclysis in 51 patients 
with IDA; upper and lower endoscopic findings were negative 
and other forms of anemia were excluded. The likely causes 
of IDA were identified by CE in 29/51 patients (57%), where- 
as enteroclysis revealed the likely cause of IDA in only 6/51 
patients (11.8%, jxO.0001). 11 

In the retrospective study that compared CE with entero- 
clysis, 23 patients with OGIB were selected from a sample of 
64 patients with small bowel disease. The diagnostic yield of 
CE was higher (14/23 patients, 60.8%) than that of enteroclysis 
(9/23 patients, 39%). 12 

In conclusion, CE is considered more effective than en- 
teroclysis in determining the cause in patient with OGIB. 

Is CE more effective than CTA in determining the 
cause in patients with OGIB? 

CE could be more helpful than CTA in determining 
the cause in patients with OGIB (evidence grade, low; 
recommendation grade, weak). 



No randomized controlled trials have compared the use of 
CE with that of CTA in patients with OGIB, but a prospective 
study 13 has been published. The prospective study of 25 pa- 
tients with OGIB found that the source of bleeding could be 
detected in significantly more patients with CE (18/25, 72%; 
95% confidence interval [CI], 50.6% to 87.9%) than with CTA 
(four-channel multidetector computed tomography [MDCT]; 
6/25, 24%; 95% CI, 9.4% to 45.1%;p=0.005). 13 Moreover, le- 
sions with negative CTA findings were detected by CE (63% 
[12/19] of patients). Consequently, CE was a more useful tool 
than CTA, as CE impacted the therapeutic plan in 9/19 pa- 
tients (47%) with only positive CE finding. 13 

In conclusion, CE could be more helpful than CTA for de- 
termining the cause in patients with OGIB. 

Is CE more effective than computed tomography 
enterography (CTE)/CTEC in determining the cause 
in patients with OGIB? 

CTE/CTEC as a complementary examination to CE 
could be helpful in determining the cause in patients with 
OGIB (evidence grade, low; recommendation grade, 
weak). 



To date, four prospective studies 14 " 17 and three retrospec- 
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tive studies 10,12,18 have compared the effectiveness of CE with 
CTE/CTEC in the diagnosis of patients with OGIB. The re- 
sults of these studies, however, have been inconsistent. To 
our knowledge, no randomized controlled trials have exam- 
ined this topic. 

In a recent study of 123 patients with overt OGIB, the di- 
agnostic yield of CE was significantly greater than that of 
CTE (16-channel MDCT; 57.7% vs. 30%;p=0.01). 14 The di- 
agnostic yield of CE was also greater (40/49 patients, 81.6%) 
than that of CTE (33/49 patients, 67.4%) in 49 patients with 
surgically confirmed diagnoses, but this difference was not 
significant (p>0.05). 14 In a retrospective study of 52 patients 
who underwent CE for various reasons, OGIB (43/52, 82.6%) 
was the most common cause. 10 Among these 52 patients, 19 
underwent CTE (four-channel MDCT), and the diagnostic 
yield of CE was significantly greater than that of CTE (63% vs. 
21%;p=0.02). 10 

In another prospective study of 58 patients with OGIB (oc- 
cult, 25 patients [43%]; overt, 33 patients [57%]), a small bo- 
wel bleeding source was identified with reference standard 
(surgery or DBE) in 28% of the patients (16/58). 17 The diag- 
nostic yield for CTE (64 or 128-channel MDCT) was signifi- 
cantly greater than that of CE (88% [14/16 patients] vs. 38% 
[6/16 patients], respectively; p=0.008). 17 The results, however, 
had been contradictory to those of other studies. Nine of 16 
patients (56%) in this study were confirmed to have a small 
bowel tumor, thereby increasing the diagnostic yield of CTE 
(9/9, 100%) in comparison with that of CE (3/9, 33%). 

A retrospective study investigated the sensitivity and speci- 
ficity of CE and CTEC (64-channel MDCT) to detect lesions 
in 32 patients with OGIB. 18 The reported sensitivities were 
87% for CE and 69% for CTEC, and specificities were 81% 
for CE and 100% for CTEC. 18 Moreover, the overall accuracy 
was 84% for both CE and CTEC. In a prospective study that 
included 22 patients with suspected small bowel disease 
(8/22 with OGIB), the diagnostic yields of CE (4/8 patients, 
50%) and CTEC (1/8 patients, 12.5%) did not differ signifi- 
cantly (p=0.l). 15 

In contrast, a retrospective study of 16 patients with OGIB 
who underwent both CTEC and CE reported a higher diag- 
nostic yield for CE (5/16 patients, 31.3%) than for CTEC (3/16 
patients, 18.6%). 12 The most recent prospective study includ- 
ed 45 patients with unexplained IDA and it also reported a 
higher diagnostic yield with CE compared to with CTEC 
(four-channel MDCT; 77.8% [35/45] vs. 22.2% [10/45], re- 
spectively; p=0.01). 16 Specifically, CE achieved a better diag- 
nostic yield than CTEC when lesions were limited to the mu- 
cosa (i.e., arteriovenous malformation, 100% vs. 0%; small 
bowel Crohn's disease, 88% vs. 50%, respectively). 

In conclusion, although the diagnostic yields of CE and 
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CTE/CTEC depend on the causes of small bowel bleeding, 
CTE/CTEC as a complementary examination to CE could be 
helpful in determining the cause of OGIB in patients. 

Is CE more effective than PE in OGIB? 

CE has a higher diagnostic yield than PE in patients 
with OGIB (evidence grade, low; recommendation 
grade, strong). 



In conclusion, when compared with PE, CE has a higher di- 
agnostic yield and also decreases requirements for additional 
exploration in patients with OGIB, so it should be consider- 
ed prior to PE. 

Is it beneficial to perform CE as soon as possible 
in OGIB? 



PE used for evaluation of OGIB has the disadvantage of dif- 
ficulty in shortening the bowel, permitting examination of 
only 60 to 120 cm from the ligament of Treitz. Prospective 
studies comparing CE with PE in patients with OGIB who had 
undergone both studies have consistently revealed a superior 
diagnostic yield in the CE group (70%) than in the PE group 
(19% to 25%). 19,20 However, these cross-sectional studies have 
several limitations, such as the absence of a gold standard mo- 
dality and subjective criteria for positive findings of CE. 

A 1 year follow-up study using a clinical outcome after the 
follow-up period as a gold standard also showed higher diag- 
nostic yields and sensitivity in the CE group versus the PE gr- 
oup, but similar results in positive and negative predictive val- 
ues, and lower specificity in the CE group were noted (48% 
compared to 80%). 21 Another randomized controlled follow- 
up study involving a total of 78 patients with OGIB reported a 
higher diagnostic yield and sensitivity in the CE group, but th- 
ere specificity as well as positive and negative predictive val- 
ues were similar. This study also showed that a lower propor- 
tion of patients needed additional diagnostic and therapeutic 
exploration in the group using CE as the first exploration mo- 
dality. 22 



Performing CE as soon as possible in OGIB is effective 
in improving the diagnostic yield (evidence grade, mod- 
erate; recommendation grade, strong). 

It is widely assumed that the type of OGIB and timing of a 
study in the course of OGIB are important factors affecting 
the diagnostic yield of CE. However, there is lack of prospec- 
tive studies focusing on the relation between diagnostic yield 
and the type of OGIB as well as the timing of CE as a primary 
end point. 

Retrospective studies aiming to determine the clinical out- 
comes of patients with OGIB who underwent CE and pro- 
spective studies comparing the diagnostic yield between CE 
and intraoperative endoscopy in OGIB consistently showed 
that diagnostic yield of CE was higher in the overt OGIB gr- 
oup that in the occult OGIB group. 23 25 In addition, those stu- 
dies showed a time dependent relationship; in other words, 
shorter intervals between the timing of CE and the last ble- 
eding episode increased the diagnostic yield. 23,24 One consid- 
eration in this topic is whether the presence of blood without 
definite bleeding focus should be regarded as a positive find- 
ing. When excluding the presence of blood as a positive find- 
ing, the time dependent relationship disappeared in one stu- 
dy. 24 Considering the development of deep enteroscopy such 
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Fig. 1. Diagnostic yield of capsule endoscopy (CE) compared with double balloon enteroscopy (DBE) in obscure gastrointestinal bleeding. 
CI, confidence interval. 
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Fig. 2. Increased diagnostic yield of double balloon enteroscopy (DBE) performed after positive capsule endoscopy (CE) in obscure gastro- 
intestinal bleeding. CI, confidence interval. 



as balloon assisted enteroscopy, 26 the presence of blood at CE 
could provide useful information on the management strate- 
gy of OGIB such as the site and amount of bleeding, and this 
should be considered as a significant finding. 

In conclusion, diagnostic yield of CE is higher in patients 
with overt OGIB than in those with OGIB and a shorter time 
interval between examination and the last bleeding episode 
also increases the diagnostic yield. 

Is CE better than DBE for the diagnosis of patients 
with OGIB? 



CE and DBE provide similar diagnostic yields in pa- 
tients with OGIB (evidence grade, low; recommenda- 
tion grade, strong). 

The development of CE and DBE has revolutionized the 
diagnostic and therapeutic approaches for OGIB. 5 ' 27 Two 
meta-analyses comparing CE and DBE have previously been 
published, both finding similar results with respect to overall 
diagnostic yields between the two modalities. 28,29 However, 
these analyses relied on a small number of observational stu- 
dies; additionally, the relative yields of CE and DBE were com- 
pared for the investigation of small bowel diseases, and were 
not specifically restricted to patients with OGIB. There has 
been no randomized controlled trial comparing the efficacy of 
CE and DBE in OGIB, but there are six prospective and three 
retrospective studies on the diagnostic yields of CE and DBE 
specifically in OGIB. 30 38 We have performed a meta-analysis 
using those nine studies to compare the diagnostic yields of 
CE and DBE in OGIB. The meta-analysis comparing the 
successful localization of the bleeding source in each study 
revealed that the pooled odds ratio for the diagnostic yield 
with CE compared to with DBE was 1.48 (95% CI, 0.90 to 2.43; 



p=0.16) (Fig. 1). 

In summary, the results from this meta-analysis demonst- 
rate that CE and DBE have similar diagnostic yields for the 
evaluation of OGIB. 

Is it better to perform CE prior to DBE for the 
diagnosis of patients with OGIB? 



It is recommended to perform CE prior to DBE for 
the diagnosis of patients with OGIB (evidence grade, 
low; recommendation grade, strong). 

Although two economic analyses have found that initial 
DBE is a more cost-effective strategy, 39,40 the prevailing opinion 
is that patients should be investigated first by CE. 41 In Korea, 
CE is less expensive to DBE and CE directed DBE is cost-ef- 
fective. There has been no randomized controlled trial to help 
this decision on which is the best way between the two modal- 
ities to evaluate the source of bleeding in patients with OGIB, 
but five prospective and two retrospective studies have been 
published in this regard. 30 " 33,35,36,38 We performed a meta-analy- 
sis using these seven studies and the odds ratio for the yield of 
DBE performed after a previously positive CE was 1.79 (95% 
CI, 1.09 to 2.96;p=0.02) compared with that of DBE perform- 
ed in all patients (Fig. 2). A limitation of the analysis is that, 
in most studies, CE was performed prior to DBE and the en- 
doscopist performing DBE was not blinded to the CE results. 
Since the diagnostic yield of DBE increased significantly when 
performed after a positive CE, having the results from CE 
available may have created a detection bias in the yield of DBE. 
Nevertheless, the results from this analysis reveals that the 
diagnostic algorithm for OGIB might begin with CE in most 
cases, in particular because of the relatively noninvasive na- 
ture of CE in comparison to enteroscopy and because the yield 
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of DBE is significantly enhanced when guided by a previously 
positive capsule study. 

In summary, it is recommended to perform CE prior to DBE 
in the diagnosis of patients with OGIB. 

CONCLUSIONS 

1) CE is an effective initial diagnostic method for evaluating 
patients with OGIB (evidence grade, moderate; recommen- 
dation grade, strong). 

2) CE is an effective initial diagnostic method for evaluating 
patients with IDA if no bleeding focus can be found outside 
the gastrointestinal tract (evidence grade, moderate; recom- 
mendation grade, strong). 

3) CE has higher diagnostic yield than small bowel barium 
radiography in patients with OGIB (evidence grade, moder- 
ate; recommendation grade, strong). 

4) CE is more effective than enteroclysis in determining the 
cause in patient with OGIB (evidence grade, moderate; rec- 
ommendation grade, strong). 

5) CE could be more helpful than CTA in determining the 
cause in patient with OGIB (evidence grade, low; recommen- 
dation grade, weak). 

6) CTE/CTEC as a complementary examination to CE could 
be helpful in determining the cause in patient with OGIB (evi- 
dence grade, low; recommendation grade, weak). 

7) CE has higher diagnostic yield than PE in patients with 
OGIB (evidence grade, low; recommendation grade, strong). 

8) Performing CE as soon as possible in OGIB is effective in 
improving the diagnostic yield (evidence grade, moderate; re- 
commendation grade, strong). 

9) CE and DBE provide similar diagnostic yields in patients 
with OGIB (evidence grade, low; recommendation grade, st- 
rong). 

10) It is recommended to perform CE prior to DBE for the 
diagnosis of patients with OGIB (evidence grade, low; recom- 
mendation grade, strong). 

The current proposed approach to the diagnosis of OGIB is 
summarized in the Appendix 1. However, if better testing me- 
thods are developed or the overall cost changes, this recom- 
mendation can be changed. 
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Appendix 1. Proposed approach to diagnosis and management of obscure gastrointestinal bleeding. Dashed arrows indicate less-pre- 
ferred options. GI, gastrointestinal; EGD, esophagogastroduodenoscopy; CE, capsule endoscopy; CTE, computed tomography enterogra- 
phy; DE, deep enteroscopy; PE, push enteroscopy; SB, small bowel; IOE, intraoperative enteroscopy. 
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